Is an alternative drug delivery system needed for docetaxel? The role of controlling epimerization in formulations and beyond.
The presence of 7-epidocetaxel in docetaxel injection and in vivo epimerisation has been reported to be the cause for development of tumor resistance to chemotherapy including docetaxel by inducing tumor cell protein cytochrome P450 1B1. The objective of this study was to determine systemic toxicity of Taxotere® containing 10% 7-epidocetaxel and to develop PEGylated liposomal injection that could resist epimerization in vivo. Another need for PEGylated liposomal delivery of docetaxel is to avoid reported hypersensitivity reactions of marketed products like Taxotere® and Duopafei® containing high concentration of tween-80. The PEGylated liposomes loaded with docetaxel were prepared using thin film hydration method. The in vivo toxicity of Taxotere® containing 10% 7-epimer was studied in B16F10 experimental metastasis model. B16F10 experimental metastasis model using C57BL/6 mice injected with Taxotere® containing 10% 7-epimer showed higher weight loss as compared to Taxotere® containing no epimer at single dose of 40 mg/kg indicating higher systemic toxicity. Incubation of PEGylated liposomes with phosphate buffer saline (pH 7.4) containing 0.1% w/v Tween-80 for 48 h showed better resistance to docetaxel degradation when compared with Taxotere® injection indicating better in vivo stability of liposomal docetaxel. In addition, PEGylated liposomes showed enhanced in vitro cytotoxicity, against A549 and B16F10 cells, than Taxotere®. We can therefore expect less in vivo conversion of liposomal loaded docetaxel into 7-epimer, more passive targeting to tumor tissues, decreased 7-epimer induced systemic toxicity and tumor resistance to chemotherapy compared to Taxotere®. Further in vivo studies are needed to ascertain these facts.